✷ The decay can proceed either via a tree level process or via the penguin mechanisms.
✷ We expect an enhanced production of I=0 uū + dd resonances. ✷ The puzzle of the scalar mesons has not been solved. Multiquark and glueball states may be present or mixed withstates.
✷ Tests have been proposed to the scalar f 0 (500) and f 0 (980) mesons if they are formed ofor tetraquarks (arXiv:1305.6554 ). ✷ The selection makes use of pre-selection cuts to enhance signal with respect to background.
✷ The final selection is obtained using a Bagged Decision Tree algorithm trained by Monte Carlo events for the signal and real data for the background. ✷ Largest contribution is from ρ(770) (63.1%), ✷ Smaller but significant contributions from f 0 (500) (22.2%), f 2 (1270) (7.5%), ω(782) (0.7%), ρ(1450)(11.6%), and ρ(1700)(5.1%). ✷ Assuming f 0 (500) and f 0 (980) belong to the same nonet:
✷ From the Dalitz analysis we obtain:
✷ Using external information on the f 0 (980) branching fraction, we obtain.
where the Φ's are phase space factors (Φ(500)/Φ(980) = 1.25).
✷ This value is expected to be 1/2 for a pure tetraquark state. It deviates by 8σ from this hypothesis. ✷ Dominated by the presence of f 0 (980) and f 0 (1500). ✷ Other scalar or tensor contributions are small. ✷ Two solutions found with different f 0 (980) contributions. ✷ No evidence is found for f 0 (500). ✷ We obtain a upper limit for f 0 (500).
✷ Using external information on the f 0 (500) and f 0 (980) branching fractions, we obtain.
✷ which is the most stringent limit placed on this mixing angle. ✷ The value of tan 2 ϕ m is consistent with the tetraquark model, which predicts zero within a few degrees.
✷ However due to the limited sensitivity on this channel it is also consistent with standardstates. ✷ We expect helicity zero for scalar mesons, helicity ±1 components for higher spin resonances.
✷ Observe important helicity ±1 components in the f 1 (1285) region. ✷ The X(1500) resonance may be a mixture of f 0 (1500) and higher spin resonances. ✷ Obtain yields for f 1 (1285). ✷ We measure the branching fraction ratios
= (11.6 ± 3.1
✷ The mixing angle φ is then given by
where τ s is theB ✷ The f 1 (1285) mixing angle has been estimated assuming that it is mixed with the f 1 (1420) state.
✷ K.C. Yang (arXiv:1011.6113) finds φ = ±(15.8
The quark model predicts many states with different quantum numbers in limited mass regions (Godfrey and Isgur, Phys.Rev.D32,189 (1985) ).
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where the π 0 /γ is not reconstructed.
• Strong D * 2 (2460) 0 signal and weak structures around 2600 and 2750 MeV.
• The wrong-sign D 
• Strong D * 2 (2460) + signal and weak structures around 2600 and 2750 MeV.
• The wrong-sign D 0 π − mass spectrum shows cross-feeds from: • At higher mass, complex broad structures in the mass region between 2500 and 2800 MeV.
• The wrong-sign D * + π + mass spectrum does not show any structure.
• No cross-feeds in this final state. 
140.2 ± 17.1 ± 18.6 50.7 ± 2.2 ± 2.3 24.5
177.5 ± 17.8 ± 46.0 60.3 ± 3.1 ± 3.4 18.8
188.1 ± 44.8 9.5 ± 1.1 9.0 ✷ Recent calculation of the cs spectrum from S. Godfrey and I.T. Jardine ✷ There is a large activity in spectroscopy within LHCb experiment.
✷ Studies have been performed and analyses are in progress on light meson spectroscopy in B decays, charm spectroscopy in inclusive and B decays, charmonium spectroscopy, search for exotics, B * , B * s and B * c spectroscopy, bottomonium spectroscopy, etc.
✷ With the restarting of the data-taking in 2015 larger data samples will be recorded.
✷ With the future LHCb upgrade we expect further large increase of the available dataset.
